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Summary
Objectives:  To  examine  and  contrast  the  ability  of  patient-reported  and  clinician-rated  mea-
sures, reﬂecting  different  levels  of  speciﬁcity,  to  detect  differences  in  outcomes  between
patients with  and  without  rheumatoid  arthritis  (RA),  at  6  months  following  elbow  surgery.
Methods:  One  hundred  and  four  consecutive  patients/elbows  self-completed  the  Oxford  Elbow
Score (OES),  Disabilities  of  the  Arm,  Shoulder  and  Hand  (DASH)  and  SF-36  general  health  ques-
tionnaires prior  to  elbow  surgery.  A  surgeon  assessed  the  standard  Mayo  Elbow  Performance
Score (MEPS)  and  recorded  patients’  diagnoses.  Assessments  were  repeated  6  months  following
surgery in  an  outpatient  clinic.  Patients  also  completed  pain  ‘‘transition’’  and  global  satisfaction
items. Patients  who  did  not  attend  completed  their  assessment  by  post.
Results: Twenty-three  (22%)  patients  had  RA.  These  patients  were  more  likely  than  other
patients  to  have  bilateral  elbow  problems  and  to  have  total  elbow  replacement  (85.7%  versus
10.5% P  <  0.001).  Patients  with  RA  had  more  severe  preoperative  elbow-speciﬁc  scores,  and The Departments of Public Health, Orthopaedic Surgery, University of Oxford.
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experienced  a  large  and  signiﬁcantly  greater  amount  of  change  in  elbow  function,  as  measured
by the  OES  function  (P  =  0.002)  and  pain  scales  (P  =  0.013).  The  surgeon-assessed  elbow-speciﬁc
MEPS score  also  detected  a  large  and  signiﬁcant  difference  between  the  two  groups  (P  <  0.001).
However, these  differences  were  not  detected  by  the  upper  limb  speciﬁc  DASH,  by  any  SF-36
general health  dimensions,  or  by  transition  or  satisfaction  items.
Conclusions:  The  OES  performed  well  in  assessing  surgical  outcomes  in  patients  with  RA.  Neither
the upper  limb  speciﬁc  DASH  nor  the  SF-36  is  speciﬁc  or  responsive  enough  to  warrant  its
exclusive  use  as  an  outcome  measure  for  elbow  surgery.
Level  of  evidence:  Level  II  (prospective  non-randomised  study).
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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•Introduction
While  a  number  of  clinician-rated  scoring  systems  exist  for
assessing  outcomes  of  surgical  procedures  on  the  elbow
(including  the  Mayo  Elbow  Performance  Score  [MEPS]  [1]  and
the  Hospital  of  Special  Surgery  elbow  scoring  system  [2]),
outcomes  of  health  care  interventions  are  increasingly  being
assessed  using  Patient-Reported  Outcome  Measures  (PROM).
PROM  are  health  status  questionnaires  that  assess  outcomes
from  the  patient’s  perspective,  where  analysis  is  generally
focused  on  the  amount  of  change  that  has  occurred  in  the
patient’s  condition  following  treatment.  PROM  that  are  well
developed  and  appropriately  applied  are  independent  of  the
surgical  team,  thereby  minimizing  the  risk  of  bias  [3].
PROM  vary  in  their  level  of  speciﬁcity,  or  focus.  Thus,
the  recently  developed  Oxford  Elbow  Score  (OES)  PROM
was  designed  and  validated  [4,5]  speciﬁcally  for  assessing
outcomes  of  elbow  surgery,  while  other  PROMS  that  have
been  applied  in  this  context  include  the  upper  limb  spe-
ciﬁc  DASH  [6]  and  the  generic  SF-36  general  health  survey
[7,8].  An  advantage  of  using  a  speciﬁc  outcome  measure
is  that,  because  it  is  particularly  focused  on  the  condition
(or  anatomical  site)  of  interest,  it  is  likely  to  be  the  most
responsive  to  change  in  that  condition.  In  prospective  out-
come  studies,  such  as  a  clinical  trial,  the  responsiveness  of
an  outcome  measure  —– its  ability  to  detect  change  when
it  has  occurred  [9,10]  is  an  essential  characteristic  of  the
validity  of  the  measure  [11—13].
Any  measures  considered  to  be  appropriate  for  assess-
ing  outcomes  of  elbow  surgery  should  be  able  to  detect
differences  in  outcomes  between  different  surgical  sub-
groups,  where  they  occur.  Rheumatoid  arthritis  (RA)  is  the
underlying  condition  responsible  for  patients  requiring  a
variety  of  surgical  procedures  on  the  elbow,  although,  since
the  1970s,  patients  with  RA  have  increasingly  been  treated
with  arthroplasty  [14,15].  Because  RA  is  associated  with
many  comorbidities  and  tends  to  affect  more  than  one  joint
[16—18],  treatment,  rehabilitation  and  outcomes  assess-
ment  that  typically  concern  just  one  joint  may  differ,  or  be
hampered  by  these  additional  problems.  Surgical  outcomes
might  therefore  be  expected  to  differ  for  patients  with  RA
compared  with  those  for  other  patients.  Determining  the
degree  to  which  an  outcome  measure  can  demonstrate  dif-
ferent  scores  for  groups  known  to  differ  represents  a  form
of  construct  validation  (known  groups  validation).
This  paper  has  two  main  aims:  the  ﬁrst  is  to  compare
outcomes  for  patients  with  RA  as  compared  with  patients
•
•ithout  RA  at  6  months  following  elbow  surgery.  The  second
s  to  examine  and  contrast  the  ability  of  different  mea-
ures  used  for  assessing  the  elbow,  both  patient-reported
nd  clinician-rated,  and  which  reﬂect  different  levels  of
peciﬁcity,  to  detect  differences  in  outcomes  between  these
wo  groups.  We  hypothesized  a  priori  that  the  elbow-speciﬁc
easures  (the  patient-reported  OES  and  the  clinician-
ssessed  MEPS)  would  be  more  responsive  than  the  upper
imb  speciﬁc  (DASH)  or  generic  (SF-36)  measures.
ethods and materials
ocal  ethics  committee  approval  was  obtained  (Oxfordshire
EC  B  reference  04.OXB.021)  and  all  subjects  consented  to
articipate  in  the  study.
tudy  population
etween  March  2004  and  October  2006,  patients  aged  18
ears  and  over  were  recruited  consecutively  by  a  research
fﬁcer  at  a  specialist  orthopaedic  centre  within  4  weeks
rior  to  receiving  elbow  surgery.  Of  those  approached,  104
ut  of  106  patients  agreed  to  participate.  Patients  had  been
ecruited  to  participate  in  a  study  to  develop  the  Oxford
lbow  Score  (OES)  questionnaire  [4,5]  where  a  sample  size
f  100  was  considered  sufﬁcient.  Full  details  of  the  recruit-
ent  procedures  and  sample  size  have  been  reported  in  the
ontext  of  this  initial  work  [4].
Patients  were  assessed  by  self-completed  questionnaire
nd  by  standard  clinical  examination  during  their  pre-
dmission  clinic  appointment.  These  assessments  were
epeated  at  6  months  following  surgery  when  patients
ttended  an  outpatient  clinic.  Patients  who  did  not  attend
his  appointment  completed  their  assessment  by  post.
ssessments
reoperative  questionnaires  included:
 demographic  and  joint  comorbidity  items;
 The  OES  [4];
 the  Disabilities  of  the  Arm,  Shoulder  and  Hand  (DASH)
disability/symptom  scale  [6];
 the  SF-36  general  health  questionnaire  version  II  [7,8].
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Demographic  items  included  age,  sex,  level  of  education
‘‘Which  of  these  best  describes  your  highest  qualiﬁca-
ion?’’  with  response  options:  ‘‘no  formal  qualiﬁcations’’,
‘some  qualiﬁcations/no  degree’’,  ‘‘degree  or  higher’’);
mployment  details  (‘‘What  is  your  current  employment  sta-
us?’’;  response  options:  ‘‘employed  full-time’’,  ‘‘employed
art-time’’,  ‘‘homemaker/carer’’,  ‘‘retired’’,  ‘‘student’’,
‘unemployed’’).
Joint  comorbidity  (upper  limb  only)  was  measured  by  the
uestion:  ‘‘Do  you  currently  have  a  problem  with  any  of  the
ollowing  joints?’’  with  response  options  (yes/no  format  in
ach  case):  ‘‘Right:  ﬁngers,  wrist,  elbow,  shoulder,  neck’’;
ll  repeated  for  the  left  side.  A  question  followed  con-
erning  handedness:  ‘‘Are  you:  right-handed,  left-handed
r  both/neither?’’  (yes/no  response  options  in  each  case).
nother  question  asked  about  ﬁtness  and  sports  participa-
ion:  ‘‘Do  sports  or  ﬁtness  activities  play  an  important  part
n  your  life?’’  (yes/no  responses).
The  OES  is  a  validated  PROM  [4,5]  containing  12  items,
ach  with  ﬁve  response  options,  comprising  three  separate
nderlying  dimensions  (Elbow  Function,  Elbow  Pain,  Social-
sychological)  each  containing  four  items.  Item  responses  of
ikert  format  are  each  scored  from  0  to  4  (where  0  repre-
ents  greatest  severity).  The  scale  scores  for  each  domain
re  calculated  as  the  sum  of  each  individual  item  score
ithin  that  dimension.  Raw  scale  scores  are  then  converted
o  a  metric  from  0  (severe  disability)  to  100  (no  disabil-
ty).The  DASH  [6]  is  a  30-item,  self-report  questionnaire
esigned  to  measure  physical  function  and  symptoms  in  peo-
le  with  disorders  of  the  upper  limb.  Item  responses,  of
ikert  format,  are  scored  from  1  to  5  (where  5  represents
reatest  severity)  and  are  used  to  calculate  one  ﬁnal  score
anging  from  0  (no  disability)  to  100  (severe  disability).  The
ES  and  the  DASH  are  thus  scored  in  opposite  directions.
The  SF-36  generic  health  status  instrument  contains  36
tems.  It  provides  scores  on  eight  dimensions:  physical  func-
ioning  (PF),  social  functioning  (SF),  role  limitations  due  to
hysical  problems  (RP),  role  limitations  due  to  emotional
roblems  (RM),  mental  health  (MH),  energy/vitality  (V),
odily  pain  (BP)  and  general  health  perceptions  (GH)  over
he  last  4  weeks.  Scores  for  each  dimension  range  from  0
poor  health)  to  100  (good  health).
When  the  OES,  DASH  and  SF-36  assessments  were
epeated  at  6  months  post-surgery,  a  ‘‘transition’’  item
as  added  to  measure  patients’  judgments  of  change  in
erms  of  pain  (‘‘How  is  the  pain  in  your  elbow  now,  com-
ared  with  before  your  elbow  surgery?’’)  scored  from  0  (no
ain/problems  now),  through  1  (much  better),  2  (slightly
etter),  3  (no  change),  4  (slightly  worse),  to  5  (much  worse).
 satisfaction  item  was  also  included:  ‘‘Overall,  how  pleased
ave  you  been  with  the  result  of  the  surgery  on  your  elbow,
o  far?’’  Response  options  were:  ‘‘very  pleased’’  (scored  0),
‘fairly  pleased’’  (1),  ‘‘not  very  pleased’’  (2),  ‘‘very  disap-
ointed’’  (3).
linical  assessmenturing  the  pre-  and  6-month  post-surgical  outpatient
ppointments,  an  upper  limb  surgeon  completed  an
xamination  using  the  standard  Mayo  Elbow  Performance
core  (MEPS)  [1].  In  this  scale,  pain,  motion,  stability  and
o
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unction  account  for  45%,  20%,  10%  and  25%  of  the  overall
core  respectively,  with  low  scores  representing  greater
everity.  On  the  preoperative  assessment  form,  an  item
ith  standard  response  options  obtained  details  of  the
atient’s  main  elbow  diagnosis  (with  response  options:
‘osteoarthritis—primary’’,  ‘‘osteoarthritis—secondary,’’
‘rheumatoid  arthritis’’,  ‘‘post-traumatic  stiffness’’,
‘epicondylitis’’,  or  ‘‘another  condition’’).  The  post-
perative  assessment  form  asked  for  details  of  the
ype  of  operation  that  the  patient  had  received  (with
esponse  options:  ‘‘arthroscopy’’,  ‘‘synovectomy/radial
ead  excision’’,  ‘‘tennis  elbow  release’’,  ‘‘olecranon
ursa  excision’’,  ‘‘ulna  nerve  decompression’’,  ‘‘elbow
eplacement’’,  ‘‘other  [please  specify]’’).
tatistical  methods
ata  were  analysed  using  SPSS  version  17  [19]. Baseline
haracteristics  of  patients  were  compared  between  those
iagnosed  with  RA  and  all  other  patients  using  either  chi-
quared  tests  (for  categorical  data)  or  t  tests  (continuous
ata)  to  assess  statistical  signiﬁcance.  Denominators  vary  to
 small  extent  because  of  missing  responses  on  some  items:
ndividual  patients  were  excluded  from  analyses  where  they
rovided  incomplete  data.
Mean  preoperative  scores  and  6-month  postoperative
hange  scores  and  effect  sizes  (ES)  were  calculated  for  the
ES,  DASH,  MEPS  and  SF-36  scales  comparing  patients  with
A  versus  all  other  diagnoses  affecting  their  elbow.  Calcu-
ated  by  dividing  the  mean  change  in  scores  (post-surgical
inus  pre-surgical  scores),  by  the  standard  deviation  (SD)  at
aseline  (pre-surgical  score),  the  ES  represents  the  extent
f  change  identiﬁed  by  an  instrument  in  a  unitless  way  to
acilitate  direct  comparisons  between  instruments  [20]. An
S  of  1.0  represents  a  change  of  one  SD  in  the  sample.  Val-
es  of  0.2,  0.5  and  0.8  are  typically  regarded  as  indicating
mall,  medium  and  large  degrees  of  change,  respectively
20,21].  While  there  was  some  non-normality  in  the  distribu-
ion  of  absolute  baseline  and,  to  a  lesser  extent,  follow-up
cores,  change  scores  approximated  to  a  Normal  distribu-
ion,  enabling  the  use  of  parametric  statistics  to  examine
he  statistical  signiﬁcance  of  any  differences  between  the
wo  diagnostic  categories.
Possible  reasons  for  RA  patients’  different  outcomes,
ompared  with  other  patients,  were  explored  using  lin-
ar  regression.  Analyses  were  conducted  to  compare  the
ontribution  of  patients’  diagnoses  (categorised  as  RA  ver-
us  ‘‘other’’),  type  of  surgery  (categorised  as  total  elbow
eplacement  [TER]  versus  ‘‘other’’)  and  baseline  outcome
cores  (OES:  elbow  Function,  Pain  and  Social-Psychological
omain  scales)  to  their  6-month  postoperative  OES  change
cores.  Adjusted  analyses  used  the  forced/simultaneous
ntry  method.
Statistical  signiﬁcance  was  taken  at  the  5%  level  through-
ut,  with  95%  conﬁdence  intervals  (CI)  used  to  express  the
egree  of  uncertainty  around  the  estimates.  Given  the  size
f  the  sample,  the  study  had  80%  power  to  detect  a  dif-
erence  of  ∼30%  in  categorical  outcomes  and  a  moderate
ffect  size  of  .60,  between  patients  with  and  without  RA  at
 <  0.05.
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Results
The  baseline  study  sample  comprised  104  patients,  59  male
(57%),  who  were  booked  for  various  forms  of  elbow  surgery
for  one  elbow  (61,  59%,  right  sided  elbow)  and  whose  mean
age  was  47.0  (SD  15.1,  median  47,  range  18—81)  years.
Patients’  primary  diagnoses  were:  rheumatoid  arthritis  (RA)
23  (22%),  primary  osteoarthritis  (OA)  nine  (9%),  secondary
OA  23  (22%),  post-traumatic  stiffness  12  (12%),  epicondylitis
11  (11%),  or  ‘‘other  conditions’’  26  (25%).
Two  out  of  the  original  104  planned  elbow  operations
were  cancelled  and  two  others  were  postponed  beyond  the
study  period.  Of  the  remainder,  62  were  fully  assessed  in  an
outpatient  appointment  at  6  months  post-surgery,  while  a
further  12  completed  their  follow-up  assessment  (question-
naires  only)  by  post.  Thus,  74  (74%)  eligible  patients  received
at  least  one  form  of  follow-up  assessment.
Table  1  shows  patients’  characteristics,  comparing  those
with  a  diagnosis  of  rheumatoid  arthritis  and  those  with
other  diagnoses.  There  were  many  statistically  signiﬁcant
demographic  and  clinical  differences  between  the  two
groups.  Patients  with  RA  were  more  likely  to  be  female
than  other  patients  (n  =  17,  73.9%  versus  n  =  28,  34.6%;
P  =  0.001)  and  more  likely  to  be  older  (n  aged  55  ±  17,
73.9%  versus  n  =  19,  23.5%;  P  <  0.001).  They  were  less  likely
to  be  in  full-time  employment  (n  =  5,  21.7%  versus  n  =  46,
56.8%;  P  <  0.001),  more  likely  to  have  concurrent  bilateral
elbow  problems  (n  =  13,  56.5%  versus  n  =  16,  19.8%;  P  =  0.001)
and  more  likely  to  require  surgery  for  their  left  (usually
non-dominant)  elbow  (n  =  15,  65.2%  versus  n  =  28,  34.6%;
P  =  0.008).  In  addition,  more  than  half  of  the  patients  with
RA  had  problems  affecting  their  wrist  (n  =  12,  52.2%)  and/or
ﬁngers  (n  =  16,  69%)  on  the  same  side  as  the  elbow  receiv-
ing  surgery,  compared  with  around  25%  of  other  patients
(P  =  0.017  and  P  <  0.001,  respectively).  The  range  of  oper-
ations  that  patients  with  RA  received  was  limited  to  total
elbow  replacement  (TER)  (n  =  12,  85.7%)  or  arthroscopy
(n  =  2,  14.2%)  only,  while  other  patients  received  a  wide  vari-
ety  of  operations  including  TER  (n  =  6,  10.5%),  arthroscopy
(n  =  13,  22.8%),  tennis  elbow  release  (n  =  8,  14.0%),  syn-
ovectomy/radial  head  excision  (n  =  7,  12.3%),  ulna  nerve
decompression  (n  =  7,  12.3%),  or  ‘‘other  surgery’’  (n  =  16,
28.1%).
At  6  months  following  surgery,  patients  with  RA  were  non-
signiﬁcantly  more  likely  than  other  patients  to  report  that
their  elbow  pain  was  ‘‘none/much  better’’  (n  =  12,  80.0%
versus  n  =  33,  55.9%,  P  =  0.08)  and  that  they  were  ‘‘very
pleased’’  with  the  result  of  the  surgery  (n  =  11,  73.3%  versus
n  =  29,  49.2%  P  =  0.149).
Table  2  reports  preoperative  scores,  change  scores  and
effect  sizes  (ES)  obtained  with  the  Oxford  Elbow  Score,
DASH,  MEPS  clinical  assessment  and  SF-36  scales,  comparing
patients  diagnosed  with  RA  and  all  others.
Compared  with  patients  with  other  diagnoses,  patients
with  RA  had  more  severe  preoperative  elbow-speciﬁc  scores,
and  also  experienced  a  large  and  signiﬁcantly  greater
amount  of  change  in  elbow  function  by  6  months  follow-up,
as  measured  by  the  OES  function  (mean  [SD]  change  —32.7
[19.4],  ES  —1.49,  versus  —15.5  [18.7],  ES  —0.68;  P  =  0.002)
and  pain  scales  (—42.9  [18.3],  ES  —2.71,  versus  —24.8  [25.9],
ES  —0.95;  P  =  0.013).  The  surgeon-assessed  elbow-speciﬁc
t
o
c655
EPS  score  also  detected  a  large  and  signiﬁcant  differ-
nce  between  the  two  groups  (RA:  mean  [SD]  change  —42.3
16.5],  ES  —2.71  versus  —17.7  [25.3],  ES  —0.98;  P  <  0.001).
owever,  these  differences  were  not  detected  by  the  upper
imb  speciﬁc  DASH,  nor  by  any  of  the  SF-36  general  health
imensions.
Table  3  shows  that  following  simultaneous  adjustment  for
iagnosis,  type  of  surgery,  and  baseline  elbow-speciﬁc  ques-
ionnaire  score,  only  patients’  baseline  questionnaire  score
emained  statistically  signiﬁcantly  associated  with  their  6-
onth  postoperative  change  score  (OES  Function,  Pain  and
ocial-Psychological  domains  all  P  <  0.001).
iscussion
e  found  that  amongst  people  undergoing  elbow  surgery,
emographic  and  clinical  characteristics  (e.g.,  in  age,  sex,
ork  status,  side  of  operation,  bilateral  problems  and  type
f  surgery)  differed  between  patients  who  did  and  did  not
ave  an  underlying  diagnosis  of  RA.  Furthermore,  patients
ith  RA  reported  signiﬁcantly  greater  improvements  follow-
ng  surgery  than  other  patients.
We  had  expected  that  patients  with  RA  might  have  a
oorer  outcome  following  elbow  surgery  than  other  patients
ecause  the  presence  of  related  comorbidity  could  ham-
er  rehabilitation  or  inﬂuence  (worsen)  outcome  scores.
hus,  our  ﬁnding  that  patients  with  RA  experienced  a
igniﬁcantly  greater  degree  of  change  in  their  elbow  prob-
ems,  as  detected  by  the  two  elbow-speciﬁc  measures  (the
atient-reported  OES  and  the  clinician-assessed  MEPS),  and
on-signiﬁcantly  higher  levels  of  satisfaction  with  the  out-
ome  of  their  surgery  than  other  patients  was  unexpected.
hese  ﬁndings  were  not  evident  in  analyses  using  the  less-
peciﬁc  measures:  the  DASH  (upper  limb  speciﬁc  measure)
nd  the  generic  SF-36  and  thus  suggest  that  neither  the
pper  limb  speciﬁc  DASH  nor  the  SF-36  is  speciﬁc  or  respon-
ive  enough  to  warrant  its  exclusive  use  as  an  outcome
easure  for  elbow  surgery.  The  results  supported  the  a  priori
ypothesis  regarding  the  increased  responsiveness  of  elbow-
peciﬁc  measures  relative  to  less-speciﬁc  measures  and
rovide  additional  evidence  of  the  satisfactory  responsive-
ess,  together  with  further  evidence  of  construct  validity
‘‘known  groups  validation’’)  of  the  OES  PROM  in  the  context
f  elbow  surgery.
We used  multiple  regression  analysis  to  determine  the
actors  with  signiﬁcant  independent  effects  on  outcome.
esults  suggested  that  the  reason  for  the  apparently  bet-
er  outcomes  of  RA  (i.e.,  signiﬁcantly  greater  elbow-speciﬁc
hange  scores)  compared  with  other  patients  was  their
oorer  baseline  score:  after  adjusting  for  this  score  no  sta-
istically  signiﬁcant  effect  of  RA  diagnosis  remained.  Thus,
he  better  outcomes  of  people  with  RA  compared  with  other
atients  was  explained  not  by  the  fact  that  a  very  high
roportion  of  patients  with  RA  had  had  their  elbow  joint
eplaced,  but  that  patients  with  RA  simply  had  greater
cope  for  improvement.  Indeed,  many  of  the  baseline  dif-o  inﬂuence  outcomes  of  elbow  surgery.  Therefore,  if  an
bservational  study  were  to  investigate  outcomes  in  this
ontext,  it  would  be  necessary  to  adjust  for  the  effects  of
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Table  1  Patient  characteristics  comparing  those  with  a  diagnosis  of  rheumatoid  arthritis  versus  other  diagnoses.
Characteristic  All  patients
n  (%)
RA
n  =  23a
(%)
Other
n  =  81a
(%)
X2 P
Sex
Female  45  (43.3)  17  (73.9)  28  (34.6)  11.30  0.001
Age group
8  to  <35  22  (21.2)  3  (13.0)  19  (23.5)
35 to  <55  46  (44.2)  3  (13.0)  43  (53.1)  20.59  <0.001
55+ 36 (34.6)  17 (73.9)  19  (23.5)
Highest qualiﬁcation
None 20 (19.2)  10 (43.5)  10 (12.3)
Some/no degree  59  (56.7)  7  (30.4)  52  (64.2)  12.68  0.002
Degree or  higher  25  (24.0)  6  (26.1)  19  (23.5)
Employment  status
Full-time 51 (49)  5  (21.7)  46  (56.8)
Part-time 9 (8.7)  0  (0.0)  9  (11.1)  16.07  <0.001
Other 44 (42.3)  18  (78.3)  26  (32.1)
Sports/ﬁtness  activities  play  an
important  part  in  their  life
Yes 49  (47.1)  5  (21.7)  44  (54.3)
No 55  (52.9)  18  (78.3)  37  (45.7)  7.63  0.006
Current elbow  problem
Unilateral  75  (72.1)  10  (43.5)  65  (80.2)
Bilateral 29  (27.9)  13  (56.5)  16  (19.8)  12.04  0.001
Elbow receiving  surgery
Right  61  (58.7)  8  (34.8)  53  (65.4)
Left 43  (41.3)  15  (65.2)  28  (34.6)  6.94  0.008
Problems with  other  upper  limb
joints  on  same  side  as  op
Fingers  38  (36.5)  16  (69.6)  22  (27.2)  13.89  <0.001
Wrist 33  (31.7)  12  (52.2)  21  (25.9)  5.70  0.017
Shoulder 32  (30.8)  11  (47.8)  21  (25.9)  4.03  0.045
Type of  surgery  received  (n  =  71)
Arthroscopy  15  (21.1)  2  (14.2)  13  (22.8)
Synovectomy/rad  head  exc  7  (9.9)  0  (0.0)  7  (12.3)
Tennis elbow  release  8  (11.3)  0  (0.0)  8  (14.0)  35.25  <0.001
Ulna nerve  decompression  7  (9.9)  0  (0.0)  7  (12.3)
Total elbow  replacement  18  (25.4)  12  (85.7)  6  (10.5)
Other 16  (22.5  0  (0.0)  16  (28.1)
6 months  post-surgery:  Pain  in  elbow
compared  with  before  op
None/much  better 45  (60.8)  12  (80.0)  33  (55.9)
Slightly better  13  (17.6)  1  (6.7)  12  (20.3)  8.34  0.080
No change 9  (12.2)  1  (6.7)  8  (13.6)
Slightly worse 6 (8.1)  0  (0.0)  6  (10.2)
Much worse 1 (1.4)  1 (6.7)  0  (0.0)
How pleased  with  result  of  the
surgery,  so  far?
Very  pleased  40  (54.1)  11  (73.3)  29  (49.2)
Fairly pleased  23  (31.1)  1  (6.7)  22  (37.3)  5.33  0.149
Not very  pleased  8  (10.8)  2  (13.3)  6  (10.2)
Very disappointed  3  (4.1)  1  (6.7)  2  (3.4)
a Sample size n = 104 pre-surgery, n = 74 post-surgery, unless stated otherwise.
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Table  2  Preoperative  scores,  change  scores  and  effect  sizes  (ES)  obtained  on  Oxford  Elbow  Score,  DASH,  MEPS  clinical  assessment  and  SF-36  general  health  survey  comparing
patients diagnosed  with  rheumatoid  arthritis  (RA)  versus  those  with  ‘‘another  diagnosis’’  affecting  their  elbow.
Primary  diagnosis
All RA Other  diagnosis Change/differences
Pre-surgery
n  =  74a
Pre-surgery
n  =  15
Post-surgery
n =  15b
Change
n  =  15
Pre-surgery
n  =  59
Post-surgery Change
n  =  59
Statistical  signiﬁcance
Outcome  measure Mean
(SD)
Mean
(SD)
Mean
(SD)
Mean  (95%CI)
[ES]
Mean
(SD)
Mean
(SD)
Mean  (95%CI)
[ES]
t P
OES  domains
Elbow  function 58.7 (24.1)  40.7 (21.9)  73.3 (18.4)  —32.7  (—43.4  to  —21.9)
[—1.49]
63.3 (22.6)  78.6 (22.1)  —15.5  (—20.4  to  —10.6)
[—0.68]
—3.14  0.002
Pain 44.8 (24.9) 35.0 (15.8)  77.9 (24.0)  —42.9  (—53.0  to  —32.8)
[—2.71]
47.2 (26.2)  72.2 (23.8)  —24.8  (—31.6  to  —18.0)
[—0.95]
—2.55  0.013
Social-Psychological 42.9 (22.3)  41.7 (20.3)  73.8 (19.1)  —32.1  (—41.2  to  22.9)
[—1.58]
43.2 (22.9)  68.2 (26.5)  —25.0  (—31.7  to  18.3)
[—1.95]
—1.03  0.31
DASH 44.9  (19.8)  59.7  (15.0)  47.3  (10.6)  12.3  (6.5  to  18.2)
[0.83]
41.2  (19.2)  25.3  (19.9)  15.8  (11.4  to  20.1)
[0.83]
—0.75  0.46
MEPS 62.8  (19.1)  46.3  (14.9)  86.8  (12.9)  —42.3  (—52.6  to  —31.9)
[—2.71]
69.0  (17.8)  84.4  (16.8)  —17.7  (—21.9  to  —13.6)
[—0.98]
—4.93  <0.001
Sf-36 domains
Physical  function  61.3  (26.7)  32.0  (23.0)  32.0  (26.6)  0.0  (—8.4  to  —8.4)
[0.0]
68.7  (22.2)  75.0  (24.6)  —5.3  (—9.8  to  —0.9)
[—0.28]
—1.11  0.27
Pain 48.2  (28.0)  37.8  (24.4)  48.4  (23.3)  —9.5  (—23.9  to  4.9)
[—0.44]
50.8  (28.5)  65.1  (25.7)  —13.8  (—20.3  to  —7.3)
[—0.50]
0.58  0.56
Role physical  51.6  (31.2)  40.8  (26.6)  40.8  (26.6)  —7.6  (—25.2  to  10.0)
[—0.24]
54.3  (31.9)  73.0  (28.6)  —18.4  (—25.3  to  11.5)
[—0.59]
1.35  0.18
Role mental  77.6  (29.3)  77.2  (26.7)  78.6  (32.5)  —1.8  (—16.4  to  20.0)
[—0.05]
77.7  (30.1)  77.7  (30.1)  —4.1  (—12.4  to  —4.2)
[—0.14]
0.63  0.53
Mental health 69.3  (19.9)  72.7  (15.3)  81.1  (10.8)  —6.1  (—14.2  to  —2.0)
[—0.55]
68.5  (21.0)  72.7  (19.8)  —4.0  (—9.1  to  1.1)
[—0.20]
—0.38  0.70
Energy 49.6 (22.5)  36.7  (17.0)  39.7  (18.6)  —2.2  (—11.1  to  6.7)
[—0.18]
52.9  (22.7)  55.3  (24.0)  —2.0  (—8.5  to  4.4)
[—0.18]
—0.03  0.98
Social function 68.9 (28.2)  67.5 (22.1)  67.9  (18.8)  —2.7  (—16.6  to  11.2)
[—0.02]
69.3  (29.7)  77.8  (27.8)  —7.8  (—16.2  to  —0.7)
[—0.29]
0.55  0.58
Health perception 66.5 (24.5)  51.2 (28.0)  47.2 (23.8)  5.5  (—7.4  to  18.4)
[0.14]
70.5  (22.1)  68.2  (23.5)  —2.3  (—1.6  to  6.1)
[0.10]
0.66  0.51
a n = only includes patients who completed pre-and postoperative outcomes questionnaire.
b MEPS: RA patients n = 11/non-RA patients n = 51 at the postoperative stage.
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Table  3  Multiple  linear  regression  analysis  comparing  the
relative  contribution  of  diagnosis  (RA  versus  other),  type  of
surgery (total  elbow  replacement  [TER]  versus  other)  and
baseline  outcome  scores  (OES:  elbow  Function,  Pain  and
Social-Psychological  domains)  on  6-month  postoperative  out-
come  (OES)  change  scores.
Oxford  Elbow  Score  domains
Function  Pain  Social-
Psychological
Unadjusted
analysis
RA  (SE)  17.15
(5.46)
P  =  0.002
 (SE)  18.13
(7.13)
P  =  0.013
  (SE)  7.08
(6.90)
P  =  0.31
Adjusted
analysis
RA   (SE)  10.28
(6.85)
P  =  0.14
  (SE)  4.00
(8.50)
P  =  0.64
  (SE)  7.39
(9.29)
P  =  0.43
TER  (SE)  —0.19
(6.91)
P  =  0.98
 (SE)  12.62
(7.78)
P  =  0.11
 (SE)  —0.03
(8.66)
P  =  1.00
OES
baseline
scorea
  (SE)  —0.40
(0.10)
P  <  0.001
  (SE)  —0.50
(0.10)
P  <  0.001
  (SE)  —0.44
(0.12)
P  <  0.001
Adjusted  R
squared
0.31
Adjusted  R
squared
0.34
Adjusted  R
squared
0.15
s
t
D
T
c
R
[
[
[
[
[
[
[
[
[
[a Baseline score represents the OES domain named in each
column heading.
uch  differences  if  patients  both  with  and  without  RA  were
o  be  compared.
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